This paper provides bounds for second-order linear recurrences with restricted coefficients. It is determined that whenever the coefficients of the associated monic equation are less than the constant {l/3) 1 1 3 , all solutions tend to zero at an exponential rate. This constant is optimal. Explicit inequalities are also provided, and some residue class structure is revealed. (2000); 39A10, IIB37, 65Q05.
fOr n ~ 2. As well, if bo = 1 and b 1 = 0, then b 2 = -a 2 , and hence, for n;?: 3, U,(A, I, 0) = U,_r(A, 0, -az) = azUn-r(A, 0, -I)<:; AU,_r(A, 0, -I).
(6)
Thus, for simplicity, we will restrict attention to the case bo = 0 and b 1 = -1 . Among our results is the following.
THEOREM I. Suppose that bo = 0 and br = -I.
(i) If A < ( 1/3) 1 1 3 , then { U,} tends to zero at an exponential rate.
( ii) If A > (!/ 3) 1 /3, then { U,} tends to infinity at an exponential rate.
(iii) If A = (I /3) 1 1 3 , then { U,} i,:; 76 is periodic with period five, with all values nonzero.
Note that Theorem I (i) implies that all solutions to (1) tend to zero at an exponential rate regardless of any erratic behavior in { (a, jl,)} , so long as 0 <:; a,, jl, <:;
(1/3) 1 1 3 -E, for some E > 0 andalln;:, 2.
In proving Theorem I we will rely on the following recent result (see [2] ) which connects bounds for solutions to ( 1) with maximal products over integer partitions. 
It is worthwhile to note that the proof of Theorem 2 relies heavily on the following lemma, which serves to discretize the problem of determining { U 1 } . While the Lemma is proven in [2] , we include it here for completeness. _ { -A· XJV(n-1)8,_1 -A· X"v(n-2)8,_z, "--A· X&>(n-1)8n-1-A· X&>(n-2)8,_z,
where Xv indicates the characteristic function for the set V. Then, Bi and hi have the same sign and for all i;:, 1.
(9)
Proof Simple induction with (9) will show that B" and bn have the same sign forn)1. Now, note that under the inherent assumptions, b1 = ~ 1 = B 1 and b2 = a2 :( A = B 2 . We shall prove the lemma by induction. Suppose that n > I and that ( 10) is satisfied for all i '( n -1 . Now, assume that n E & . Then,
where the first inequality follows from (2) and the second from an application of the induction hypothesis.
An analogous argument works when n E uY. 0 
Un =
max Wk nAk-l,
(13) ( 14) (15) ( 16) 1 We use the notations r y l , [y] , and {y} to denote the least integer greater than or equal to y , the greatest integer less than or equal to y, and the fractional part of y, respectively.
In [2] , the following closed-form result for the case when A = 1 was obtained via Theorem 2. 
Recurrences with varying or random coefficients have been studied by many previous authors. A partial survey of such literature can be found in [ 1] . 
Then, it is well known that if both roots of the auxiliary equation
have modulus less than one, all solutions to(!) tend to zero (cf. Goldberg [3] ). The region of (a, /3) satisfying this root requirement is shaded in Figure l We now turn to a proof of Theorem 1.
Proof of Theorem 1
For
for 0 ,:; i ,:; n-[n/2] -1.
We will use the following lemma.
LEMMA 2. The sequence {vi} is logarithmically concave and hence uninwdal.
Proof We will show that for all u, v ) 0,
From the definition of G, we have for r* = r ~i~~~n = r ~~1l , 
The first and last equalities in (25) follow by reasoning similar to that in the proof of Corollary 1. 0
Proof of Theorem 1 . It suffices to prove the theorem for bo = 0 and b 1 = -1 . Suppose n = 15x +a+ 1, for some 0,:; a,:; 14 and x;:, 5, and that A satisfies (18). 
Thus, from (23) 
Conclusion and future directions
To this point, we have not found corresponding theorems for general kth order linear recurrences, and hence we· restate the following question from [2] .
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